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(54) Endotracheal- and/or esophageal-obturator ventilator 



(57) An endotracheal/esophageal-obturator airway has an inflatable cuff at the distal end thereof and air- 
outlets in its wall in the area of the pharynx. 

The airway has an inflatable pharyngeal cuff surrounding the wall of the airway above the air-outlets in 
that area, which, when the airway is inserted, is situated between the soft palate and the boundary 
between the base of the tongue and the back of the tongue. (FIG. 1). 
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SPECIFICATION 
Airway 

5 The invention refers to an airway for sole eso- 
phageal or endotracheal or esophageal-obtura- 
tor ventilation by choice, with an inflatable 
cuff in the area of the tip of the airway and 
with air-outlets in the wall of the airway in the 
10 area of the pharynx. 

Airways of this kind have been developed 
for use in emergency resuscitation, so that the 
insertion of the airway by first-aid personal 
should be possible. 
15 A single-lumen airway for insertion into the 
esophagus and being sealed to the outside by 
a face mask is known, e.g. by Don Michael 
T.A., Lambert E.H., Mehran A. : Lancet p. 
1329, 1968. During ventilation air is guided 
20 from the lumen of the airway through the air- 
outlets to the patient. However the sealing of 
the airway against the surrounding air is prob- 
lematic as one has to press the face mask to 
the patients face adequately usually demanding 
25 an assistant. 

A twin-lumen airway of this kind is known 
from AT-PS 376.128. This airway can be in- 
serted into the trachea or into the esophagus 
by choice. In the first case the air passes 
30 from the one lumen directly into the trachea, 
in the second case the air passes from the 
other lumen through the air outlets. Also with 
this airway a face mask is recommended. 
According to DE-OS 21 20 164 an airway 
35 is provided which shows two parallel tubes. 
The one tube is inserted into the esophagus 
and may be sealed by a cuf f. This tube does 
not conduct air but is used to vv ithdraw ga s- 
tric fluid by suction. Ventilation is carried out 
40 through the second tube which ends in the 
cavum pharyngis. For sealing a further cuff 
may be provided which instead of a mask 
seals the cavum pharyngis directly. However 
this airway must not be inserted into the tra- 
45 chea, or esophagus by choice. If this airway is 
inserted into the trachea, ventilation is impos- 
sible. With respect to the drawing moreover it 
has to be doubted, if the device, as stated in 
the last paragraph of the description, in fact 
50 can be used reliably without medical knowl- 
edge and experience. 

It is an object of the invention to provide an 
airway, which can be used reliably, especially 
in emergency-resuscitation. It should be pos- 
55 sible that the insertion may be carried out by 
first-aid-personnel and that all manipulations 
may be carried out by only on person as far 
as possible. 
This intention can be fulfilled with an airway 
60 as mentioned above which, according to the 
invention, has an inflatable pharyngeal cuff, 
known per se and surrounding the wall of the 
airway above the air-outlets in that area 
which, when inserted, is situated between the 
65 soft palate and the boundary between the 



base of the tongue and the back of the ton- 
gue. 

Because of this position of the pharyngeal 
cuff the soft palate is pushed in a dorsocranial 

70 direction when inflating the cuff so that the 
connection between the cavum pharyngis, the 
cavum oris and the cavum nasi will will be 
blocked. The remaining dead-volume for al- 
ready consumed air is very small. 

75 It is advisable if the pharyngeal cuff shows 
the shape of a torus in general when it is 
inflated. 

A pharyngeal cuff which fits good to the 
anatomic conditions has a filling-volume of 60 

80 to 1 10 ml. 

Experiments have shown that it is advan- 
tageous to place the pharyngeal cuff in a posi-' 
tion 9 to 12 cm from that part of the airway 
which is located between the teeth of the pa- 

85 tient when the airway is inserted. 

To avoid inadvertent occlusion of the epi- 
glottis it is recommended to make the oral 
(upper) wall of the pharyngeal cuff thinner than 
the caudal (lower) wall, so that the cuff ex- 

90 pands into the direction of the mouth when 
being filled to a higher extent. 

If the wall of the airway has protuberant 
bars, naps or the like in the area of the air- 
outlets, preferably orientated in the longitudinal 

95 direction of the airway, it can be avoided that 
e.g. mucosa is pressed against the holes, re- 
sulting in the unwanted effect of a one-way 
valve. 

Especially with twin-lumen airways it is rec- 
100 ommended to close the tip with an hollow 
approximately hemispheric cap which has a 
hole whose axis is approximately parallel to 
the axis of the airway and whose diameter is 
smaller than the diameter of the respective 
105 lumen. So it is avoided that particles which 
pass through the hole can block the lumen of 
the airway. 

It is a further improvement in this regard if 
the cap has additional holes, their diameter 
110 being likewise smaller than the diameter of the 
open lumen. 

For an airway with two parallel lumens there 
is a simple construction if the cap has a plug 
which blocks the end of one lumen. 
115 In the following the invention with its addi- 
tional advantages and features is explained 
more in detail, by way of examples, being 
shown in the drawings. Fig. 1 shows a twin- 
lumen airway according to the invention, being 
120 inserted in the esophagus, in a schematic 
view, Fig. 2 shows the same airway being 
inserted in the trachea, Fig. 3 shows an air- 
way according to the invention in a side ele- 
vation view. Fig. 4 shows a detail of a single- 
125 lumen airway according to the invention in a 
side elevation view, Fig. 5 shows a cross- 
section according to the line v-v in Fig. 4, 
Fig. 6 shows a look at the tip of a twin-lumen 
airway according to the invention in the direc- 
130 tion of the airway-ax.-s and Fig. 7 shows the 
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tip in a side elevation view. 

Fig. 1 shows a twin-lumen airway suitable 
for ventilation in endotracheal or esophageal- 
obturator position by choice. The airway has 
5 one continuous lumen 1 with an open distal 
end and a second lumen 2 which is sealed at 
the tip of the airway. The lumens 1 and 2, 
either in parallel or coaxial to one another, are 
conducted separately at the upper end of the 
10 airway and are provided with connectors 3 
and 4. Further the airway has air-outlets 5 
connected with one lumen 2. 

In the area of its lower end the wall of the 
airway is surrounded by an inflatable cuff 6. 

15 Said cuff 6 is connected by means of a duct 
7, shown only partially, to a connector 8. 

Furthermore the airway has an inflatable 
pharyngeal cuff 9 which, in the same way as 
the cuff 6, surrounds the wall of the airway 

20 and is connected to a connector 1 1 by means 
of a duct 10. 

For esophageal obturator ventilation the air- 
way is inserted in the esophagus as shown in 
Fig. 1 and a mark, not definitely shown in the 

25 figures at the upper end of the airway, shows * 
its correct positioning. Then the cuff 6 is infl- 
ated by using the connector 8 and the duct 7. 
The cuff 6 extends to a length of approxi- 
maately 4, 5 cm and is positioned approxi- 

30 mately 1, 5 cm from the tip of the airway. 
When being inflated, the cuff blocks the 
esophagus. 

The pharyngeal cuff 9 is inflated by using 
the connector 11 and the duct 10. As shown 

35 in the figures the pharyngeal cuff 9 is posi- 
tioned on the airway above the air-outlets 5 in 
such a way that it is situated between the 
soft palate and the boundary between the 
base of the tongue and the back of the ton- 

40 gue when the airway is in an inserted posi- 
tion. In the drawings the tongue is marked 
with z. As the soft palate g is pushed in a 
dorsocranial direction, not only the connection 
between the cavum pharyngis and the cavum 

45 oris but also between the cavum pharyngis 
and the vaum nasi is blocked. 

Air for ventilating the patient is forced 
through the connector 4 into the lumen 2 of 
the airway and then flows through the air- 

50 outlets into the trachea and vice versa. It can 
be recognized easily that the dead-volume for 
air already consumed is very small. 

In the endotracheal position according to 
Fig. 2 the cuff 6 and the pharyngeal cuff 9 are 

55 inflated as already described. As in this case 
the ventilation is carried out by using the con- 
nector 3 and the lumen 1 it is not essentially 
necessary but advantageous to inflate the 
pharyngeal cuff 9, for it firmly keeps the air- 

60 way in its correct position. 

The recommended dimensions for an airway 
according to the invention are shown on Fig. 
3 more in detail. The teeth of the patient are 
marked with t. The distance a from that point 

65 of the inserted airway, which lies between the 



teeth of the patient, to the pharyngeal cuff 9 
is 9 to 12 cm, in most cases 10 cm. The 
pharyngeal cuff, thich is of toroid shape when 
being inflated, is fixed, e.g. glued, vulcanized, 

70 bound etc. to the wall of the airway along a 
distance b of 1, 5 to 2, 5 cm. The volume of 
the pharyngeal cuff, which is made of a flexi- 
ble, maybe even elastic material, is 60 to 110 
ml. In a distance c of approximately 8 cm 

75 from the center of the pharyngeal cuff 9 there 
is the upper (oral) end of the inflatable cuff 6. 
Said cuff 6 extends to a lenght d of approxi- 
mately 4, 5 cm and ends in a distance e of 
approximately 1, 5 cm from the tip of the 

80 airway. The dimensions given above refer to 
an airway which is based on the anatomy of 
an average-sized adult. Measures of airways 
for children or babies have to be reduced ap- 
propriate. 

85 The upper (oral) wall 12 of the pharyngeal 
cuff may be thinner than the caudal (lower) 
wall. In this way the pharyngeal cuff expands 
more in an oral direction, as shown in Fig. 3, 
dotted line if the pharyngeal cuff is filled to 
90 much. This avoids that the pharyngeal cuff 
tends to close the epiglottis k (Fig. 1). 

Fig. 4 and 5 shows an embodiment of the 
airway which avoids blocking of the air-outlets 
5 by mucosa or other parts of the body, this 
95 blocking would made exspiration impossible. 
For this purpose there are longitudinal bars 13 
between the air-outlets 5, which keep e.g. the 
mucosa away from the air-outlets. These bars 
13 may also have some other course, e.g. 

100 they may be S-shaped or may be interrupted 
in places. Instead of the bars there also may 
be naps or the like but the insertion of the 
airway should not be made more difficult and 
the danger of injuring the patient should not 

105 be enlarged. 

In Fig. 6 and 7 a cap 14 is shown which 
closes the tip of a twin-lumen airway. Both 
lumens have the same reference numerals 1 
and 2 as in Fig. 1. The cap 14 shows the 

1 10 shape of a hollow hemisphere in general. In 
the cap there is a hole 15 opposite to the 
open lumen 1 . The diameter of the hole is 
less in width than the diameter of the lumen 
1. Furthermore there are additional holes 16 in 

115 the cap 14, whose diameter is also smaller 
than the diameter of the lumen 1 and also 
smaller than the diameter of the hole 15. The 
holes 16 may be ommited or an other number 
of holes may be provided. 

120 At that end of the cap 14 which faces the 
airway in the area of the lumen 2 the cap has 
a base 17 with a protuberating plug 18. Cor- 
responding to the diameter of the lumen 2 the 
diameter of the plug 18 is semicircular in the 

125 example. When attaching the cap 14 into the 
airway the plug is put into the end of lumen 2 
which therefore is blocked. The cap 14 may 
be glued to the airway. 
The holes 15 and 16 enable pass through 

130 of air or liquids but prevent bigger particles, 
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residues of food, to get into the lumen 1 and 
to block it. As the hole 15 is opposite to the 
lumen 1, it is possible to insert catheters etc. 
without problems into the stomach or further 
5 into the intestines. 

CLAIMS 

1 . Airway for sole esophageal obturator 
ventilation or endotracheal and esophageal ob- 

10 turator ventilation by choice with an inflatable 
cuff at the distal end of the airway and with 
air-outlets in the wall of the airway in the 
pharyngeal area, characterized in that the air- 
way is provided with an inflatable pharyngeal 

15 cuff known per se and surrounding the wall of 
the airway above the air-outlets in that area 
which, when the airway is inserted, is situated 
between the soft palate and the boundary be- 
tween the base of the tongue and the back of 

20 the tongue. 

2. Airway according to claim 1, character- 
ized in that the pharyngeal cuff shows the 
shapes of a torus in general when it is infl- 
ated. 

25 3. Airway according to claim 1 or 2, char- 
acterized in that the volume of the filled phar- 
yngeal cuff is from 60 to 110 ml. 

4. Airway according to any of the claims 1 
to 3, characterized in that the pharyngeal cuff 

30 is placed in a position 9 to 12 cm from that 
part of the airway which is located between 
the teeth of the patient when the airway is 
inserted. 

5. Airway according to any of the claims 1 
35 to 4, characterized in that the oral (upper) wall 

of the pharyngeal cuff is thinner than the cau- 
dal (lower) wall so that the cuff expands into 
the direction of the mouth when being filled to 
a higher extent. 

40 6. Airway according to any of the claims 1 
to 5, characterized in that the wall of the air- 
way has protuberant bars, naps or the like in 
the area of the air-outlets, preferably orien- 
tated in the longitudinal direction of the air- 

45 way. 

7. Airway according to any of the claims 1 
to 6, characterized in that the tip of the air- 
way is closed by a hollow, approximately 
hemispheric cap which has a hole whose axis 

50 is approximately parallel to the axis of the air- 
way and whose diameter is smaller than the 
diameter of the respective lumen. 

8. Airway according to claim 7, character- 
ized in that the cap has additional holes, their 

55 diameter being likewise smaller than the dia- 
meter of the open lumen. 

9. Airway according to claim 7 or 8, char- 
acterized in that the cap has a plug which 
blocks the end of one lumen. 

60 10. Airway substantially as hereinbefore 
described with reference to Figs. 1-3 or Figs. 
4-7 of the accompanying drawings. 
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